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Executive  Summary 


Solution  Gas  Conservation 


Solution  gas  conservation  in  2007  was  95.8  per  cent. 
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Solution  Gas  Flared 

Solution  gas  flared  in  2007  was  75.7  per  cent  less  than  the  1996  flaring  baseline. 
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Solution  gas  flared  (MMcf)  Volume  (MMcf) 


The  decrease  in  solution  gas  flared  (14.9  per  cent)  from  the  previous  year  can  be  attributed  to 
the  decline  in  new  conventional  oil  production.  It  can  also  be  correlated  to  the  decline  in 
volumes  of  solution  gas  fonnerly  being  flared  and  now  being  vented  because  rates  have 
dropped  to  a point  where  the  flares  can  no  longer  sustain  stable  combustion. 

Solution  Gas  Vented 

Solution  gas  vented  in  2007  was  50.7  per  cent  less  than  the  2000  venting  baseline. 


In  ST60B-2004:  Upstream  Petroleum  Industry  Flaring  and  Venting  Report,  2003,  the  Alberta 
Energy  and  Utilities  Board  (EUB;  now  the  Energy  Resources  Conservation  Board  [ERCB]) 
made  commitments  to  identify  and  implement  a number  of  conservation  measures  aimed  at 
reducing  the  volumes  of  solution  gas  vented  from  crude  bitumen  operations.  As  a result  of  the 
EUB  implementing  the  measures  and  industry  awareness  of  them,  there  has  been  a net 
decrease  in  venting  from  crude  bitumen  batteries  of  19.4  per  cent  since  2003.  However,  in 
2007  there  was  a 15.4  per  cent  increase  in  venting  from  crude  bitumen  batteries  to  232 
million  cubic  metres  (10^  m^)  (8235  million  cubic  feet  [MMcf])  from  201  10^  m^  (7134 
MMcf)  in  2006.  This  increase  can  be  correlated  to  the  increase  in  crude  bitumen  production 
and  negative  economic  variables  affecting  gas  conservation  (i.e.,  low  price  of  gas  and 
increased  costs  for  labour  and  services).  In  2007,  crude  bitumen  production  increased  by  7.7 
per  cent  to  32.0  lO^m^  from  29.7  lO^m^  in  2006.  The  ERCB  is  concerned  about  the 
increasing  trend  in  solution  gas  venting  and  is  working  with  the  Clean  Air  Strategic  Alliance 
to  explore  potential  options  to  further  address  solution  gas  venting. 
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Discussion 


As  in  past  reports,  the  primary  focus  of  this  edition  of  ST60B  is  to  address  solution  gas  flaring 
and  venting.  It  also  deals  with  flaring  and  venting  of  gas  from  all  other  upstream  sources, 
including  gas  plants  and  gas  batteries,  gas  gathering  systems,  pipelines,  and  well  testing.  New 
to  the  report  this  year  are  flared  and  vented  volumes  from  unconventional  sources,  such  as 
coalbed  methane  and  shale  gas.  Although  the  volumes  of  gas  flared  and  vented  at  these 
individual  sources  are  generally  smaller  than  at  oil  production  sources,  the  ERCB  continues 
to  push  for  further  reductions  in  flared  and  vented  gas  from  all  upstream  petroleum  industiy 
sources. 

Between  1996  and  2005,  significant  progress  was  made  in  reducing  solution  gas  flaring  and 
venting  in  Alberta.  However,  in  2006  and  2007  the  trend  in  flaring  and  venting  reduction  was 
slightly  reversed.  This  trend  has  not  been  overlooked  by  the  ERCB  and  is  of  concern. 

Solution  gas  conservation  dropped  from  96.3  per  cent  in  2005  to  96.0  and  95.8  per  cent  in 
2006  and  2007  respectively.  Under  scrutiny  it  is  found  that  the  main  reason  for  the  drop  in 
conservation  is  increased  solution  gas  venting  in  heavy  oil  and  crude  bitumen  production. 

Solution  gas  conservation  feasibility  is  detennined  by  an  economic  test,  as  specified  in 
Section  2 of  Directive  060:  Upstream  Petroleum  Industry  Flaring,  Incineration,  and  Venting. 
In  times  of  high  oil  prices,  high  labour  and  services  costs,  and  relatively  low  gas  prices,  this 
economic  test  is  not  likely  to  require  gas  conservation,  especially  in  cases  of  marginal 
solution  gas  production.  With  this  in  mind,  the  ERCB  is  exploring  other  ways,  including 
working  with  all  stakeholders,  to  identify  additional  venting  reduction  strategies  and 
opportunities  and  implement  measures  designed  to  achieve  further  reductions  to  conserve 
solution  gas  where  the  current  economic  feasibility  test  is  not  resulting  in  sustained  or 
improved  levels  of  gas  conservation. 

For  information  on  flaring,  incineration,  and  venting  requirements,  see  Directive  060.  If  you 
have  questions  regarding  flaring,  incineration,  venting,  or  this  report,  contact  the  ERCB 
Operations  Group  at  403-297-6179. 
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Introduction 


The  reduction  of  routine  flaring  and  venting  of  solution  gas  has  been  a priority  for  the  Energy 
Resources  Conservation  Board  (ERCB)  since  1938.  At  that  time,  the  Turner  Valley  Gas 
Conservation  Board  was  fonned  to  address  problems  with  reservoir  management,  including 
the  wasteful  flaring  of  solution  gas  in  southern  Alberta. 

Conservation  of  Alberta’s  energy  resources,  public  safety,  and  the  dissemination  of 
infonnation  are  core  ERCB  functions.  The  ERCB’s  activities  and  partnership  work  related  to 
routine  flaring  and  venting  reduction  address  conservation  and  public  safety.  With  this  report, 
the  ERCB  fulfills  its  infonnation  mandate  regarding  flaring  and  venting.  It  is  part  of  a 
commitment  made  in  Directive  060:  Upstream  Petroleum  Industry  Flaring,  Incineration,  and 
Venting  (Section  1 1)  to  make  flaring  and  venting  data  more  accessible. 

The  ERCB,  as  a member  of  the  consensus-based  multistakeholder  Flaring  and  Venting 
Project  Team  (www.casahome.org/?page_id=l  lO.htm)  of  the  Clean  Air  Strategic  Alliance 
(CASA),  participates  in  the  development  of  recommendations  encompassing  an  overall 
flaring  and  venting  management  framework  for  the  Province  of  Alberta.  The 
recommendations  include  the  determination  of  flaring  and  venting  baselines,  flaring  reduction 
targets,  and  operational  requirements  for  the  upstream  oil  and  gas  industry.  The  ERCB 
subsequently  adopted  the  recommendations  put  forward  by  CASA  and  incorporated  them 
into  the  1999  version  of  Guide  60:  UpstJ^eam  Petroleum  Industry  Flaring  Guide 
(subsequently  known  as  Directive  060).  Since  then,  enhanced  regulation  and  enforcement, 
along  with  industry  cooperation,  have  resulted  in  significant  reductions  in  the  volume  of 
solution  gas  flared  and  vented. 

In  January  2007,  a wholly  revised  edition  of  Directive  060  was  released.  Again,  this  was  a 
multiyear  collaborative  effort  that  incorporated  the  recommendations  of  four  CASA  Flaring 
and  Venting  Project  Team  reports.  The  new  Directive  060  is  the  clearest  and  most 
comprehensive  set  of  upstream  flaring  and  venting  regulations  released  in  Alberta  (and 
Canada)  to  date.  Even  with  the  overall  success  experienced  in  Alberta,  further  reductions  are 
still  being  aggressively  pursued  through  regulatory  enhancements,  industry  compliance  and 
cooperation,  and  the  collaborative  nature  of  CASA  (www.casahome.org). 

Alberta’s  success  in  reducing  flaring  and  venting  has  been  acknowledged  internationally.  In 
2002,  the  World  Bank  invited  Alberta  to  participate  in  a Global  Gas  Flaring  Reduction 
Initiative.  The  success  of  the  Alberta  flaring  reduction  efforts  and  the  constructive  CASA 
approach  were  attractive  to  the  World  Bank  global  efforts.  The  World  Bank,  drawing  on  its 
learning  from  the  then  Alberta  Energy  and  Utilities  Board  (EUB;  now  known  as  the  ERCB) 
and  other  international  jurisdictions,  developed  and  published  its  voluntary  standard  for 
global  gas  flaring  reduction.  The  voluntary  standard  sets  out  a framework  on  how  to  achieve 
reductions  in  flaring  and  venting  associated  with  crude  oil  production  on  a worldwide  basis. 

In  2004,  the  EUB  fonnally  endorsed  the  Global  Gas  Flaring  Reduction  Standard.  The  ERCB 
continues  to  provide  technical  assistance  in  developing  global  standards  and  in  developing 
regulatory  capacity  in  member  countries.  Additional  information  regarding  the  World  Bank’s 
Global  Gas  Flaring  Reduction  Standard  is  available  from  the  World  Bank  Global  Gas  Flaring 
Reduction  Partnership  (see  its  Web  site  www.worldbank.org/ggfr.htm). 

On  January  1,  2008,  the  EUB  was  fonnally  split  into  two  new  regulatory  bodies:  The  Alberta 
Utilities  Commission  handles  matters  dealing  with  electrical  generation  and  transmission 
regulation  throughout  Alberta;  the  ERCB  regulates  Alberta’s  hydrocarbon  resources, 
including  oil,  bitumen,  natural  gas,  and  coal. 


ERCB  ST60B-2008:  Upstream  Petroleum  Industry  Flaring  and  Venting  Report  2007  • 1 


2 


Solution  Gas  Conserved,  Flared  and  Vented,  1996-2007 


Industry  achieved  a 95.8  per  cent  solution  gas  conservation  rate  in  2007,  compared  to  96.0 
per  cent  in  2006,  a decrease  of  0.2  per  cent  (see  Figure  1). 
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The  combined  volume  of  flared  and  vented  solution  gas  decreased  to  672  million  cubic 
metres  (10^  m^)  (23  852  million  cubic  feet  [MMcf])  in  2007  from  689  10^  m^ 

(24  455  MMcf)  in  2006.*  This  represents  a decrease  of  17  10^  m^  (603  MMcf),  or  2.5  per 
cent. 

The  level  of  gas  conservation  has  risen  continuously,  with  the  exception  of  the  1999,  2006, 
and  2007  calendar  years.  Although  Figure  1 indicates  that  there  was  about  a 1 per  cent 
decline  in  conservation  between  1999  and  2000,  the  actual  decline  is  less  than  1 per  cent  and 
can  be  attributed  as  follows: 

• 0.4  per  cent  due  to  new  development, 

• 0.2  per  cent  due  to  improved  measurement  and  reporting  of  vented  gas,  resulting  in  an 
increase  in  reported  vented  volumes,  and 

• 0.4  per  cent  due  to  a correction  in  misreported  volumes  of  solution  gas  produced. 

The  decline  in  conservation  in  2006  and  2007  of  0.3  per  cent  and  0.2  per  cent  respectively  is 
attributed  to  new  development  in  heavy  oil  and  bitumen  areas. 

The  data  from  all  crude  oil  and  crude  bitumen  batteries  were  used  in  calculating  the 
percentage  of  solution  gas  conserved.  Gas  conserved  includes  gas  delivered  to  a pipeline  for 
sale  and  that  used  as  fuel  for  facilities  and  equipment,  as  well  as  for  alternative  uses,  such  as 
power  generation. 


Actual  values  have  been  rounded  to  the  nearest  10*^  and  MMcf  respectively.  A factor  of  35.494  was  used  to 
convert  from  10^  to  MMcf 
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Volume  (MMcf) 


3 Solution  Gas  Flaring  and  Venting  Performance 


The  2007  flared  volumes  were  75.7  per  cent  less  than  the  1996  flaring  baseline,  and  the  2007 
vented  volumes  were  50.7  per  cent  less  than  the  2000  venting  baseline.  Summaries  of  the 
actual  reductions  for  the  past  nine  years  for  flaring  and  seven  years  for  venting  are  given  in 
Tables  1 and  2. 

Table  1.  Solution  gas  flaring  reduction  (compared  to  1996  baseline) 

Year 

Reduction  (%) 

1999 

30 

2000 

38 

2001 

53 

2002 

62 

2003 

70 

2004 

72 

2005 

72 

2006 

71 

2007 

76 

Table  2.  Solution  gas  venting  reduction  (compared  to  2000  baseline) 


Year 

Reduction  (%) 

2001 

15 

2002 

29 

2003 

38 

2004 

49 

2005 

59 

2006 

56 

2007 

51 

The  years  1996  and  2000  were  selected  as  the  baseline  years  for  solution  gas  flaring  and 
venting  respectively  because  these  topics  were  addressed  by  the  CASA  Flaring  and  Venting 
Project  Team  with  the  latest  data  available  at  those  times. 

Crude  bitumen  batteries  accounted  for  37.4  per  cent  of  the  solution  gas  flared  and  vented  in 
2007,  with  92.2  per  cent  of  this  volume  being  vented.  The  ERCB  continues  to  work  with  all 
stakeholders,  through  CASA,  to  identity  venting  reduction  strategies  and  opportunities  to 
implement  measures  designed  to  achieve  further  reductions. 

To  accurately  understand  the  increases  and  decreases  in  solution  gas  flared  and  vented, 
especially  from  heavy  oil  and  crude  bitumen  operations,  it  is  appropriate  to  standardize  the 
flaring  and  venting  numbers.  By  doing  this,  solution  gas  flared  or  vented  can  be  more 
accurately  reported,  taking  into  account  increases  or  decreases  in  overall  solution  gas 
production.  The  most  effective  way  to  demonstrate  the  real  change  in  solution  gas  flared  and 
vented  is  to  report  a conservation  rate  for  each  parameter  (see  Table  3). 
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Table  3.  Solution  gas  conservation  rates  for  crude  oil  and  crude  bitumen  batteries,  2006-2007 

Solution  gas  Solution  gas  flared 

Conservation  rate  (%)  production  and  vented 

2007  vs.  2006  2007  vs.  2006  2007  vs.  2006 

Type 2006  2007  % change % change % change 


Crude  oil  batteries 

97.2 

97.1 

-0.1 

-8.1 

-6.4 

Crude  bitumen  batteries 

83.6 

83.4 

-0.2 

3.7 

4.8 

Crude  oil  & crude  bitumen 
batteries 

96.0 

95.8 

-0.2 

-7.1 

-2.5 

Discussion 

Table  3 shows  actual  changes  in  solution  gas  conservation  when  adjusted  for  increases  or 
decreases  in  overall  solution  gas  production.  As  can  be  seen,  conservation  at  both  crude  oil 
and  crude  bitumen  batteries  has  been  in  decline.  Since  2006,  solution  gas  production  at  crude 
oil  batteries  has  decreased  significantly,  while  at  crude  bitumen  batteries  there  has  been  a 
modest  increase.  The  table  also  shows  that  even  though  solution  gas  production  from  crude 
oil  batteries  has  decreased,  conservation  has  not  increased.  The  drop  in  crude  oil  solution  gas 
flared  and  vented  did  not  keep  pace  with  the  respective  drop  in  gas  production,  explaining  the 
slight  drop  in  conservation.  Conversely,  the  increase  in  solution  gas  production  from  crude 
bitumen  batteries  was  outpaced  by  crude  bitumen  flared  and  vented,  again  leading  to  a drop 
in  conservation. 

The  revised  edition  of  Directive  060  came  into  effect  at  the  end  of  January  2007.  It  requires 
that  all  solution  gas  flares  or  vents  releasing  more  than  900  m^/day  be  economically  evaluated 
to  see  if  gas  conservation  is  viable.  If  the  net  present  value  (NPV)  of  the  gas  conservation 
project  is  found  to  be  greater  than  negative  $50  000,  the  well  / battery  must  be  shut  in  until 
the  gas  is  conserved.  The  previous  version  of  Directive  0 60  required  at  minimum  a neutral 
NPV  before  solution  gas  conservation  was  required. 

Notwithstanding  the  change  to  the  solution  gas  conservation  NPV  threshold,  lower  natural 
gas  prices  and  higher  pipeline  and  compression  costs  in  2007  negatively  impacted 
conservation  efforts.  However,  the  ERCB  believes  that  were  it  not  for  the  enhanced 
conservation  requirements  that  came  into  effect  with  the  revised  Directive  060,  conservation 
results  in  2007  would  have  been  even  more  negatively  impacted. 

Flaring  from  crude  oil  batteries  decreased  to  305  10^  m^  (10  826  MMcf)  in  2007  from  343 
10^  m^  (12  174  MMcf)  in  2006.  This  represents  a decrease  of  38  10^  m^  (1349  MMcf),  or 
11.1  per  cent. 

Venting  from  crude  oil  batteries  increased  to  115  10^  m^  (4082  MMcf)  in  2007  from  105  10^ 
m^  (3727  MMcf)  in  2006.  This  represents  an  increase  of  10  10^  m^  (355  MMcf),  or  8.9  per 
cent. 

Flaring  from  crude  bitumen  batteries  decreased  to  20  10^  m^  (710  MMcf)  in  2007  from  39  10^ 
m^  (1384  MMcf)  in  2006.  This  represents  a decrease  of  19  10^  m^  (674  MMcf),  or  49.3  per 
cent. 

Venting  from  crude  bitumen  batteries  increased  to  232  10^  m^  (8235  MMcf)  in  2007  from 
201  10^  m^  (7134  MMcf)  in  2006.  This  represents  an  increase  of  31  10^  m^  (1101  MMcf),  or 
15.4  per  cent. 
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The  decline  in  solution  gas  conservation  can  be  correlated  with  the  following: 

1)  The  low  price  of  gas  in  2007  (as  in  2006):  Evaluations  for  solution  gas  conservation  are 
based  on  the  price  of  the  gas  being  conserved.  As  this  is  an  economic  test,  if  the  price  of 
that  gas  is  low,  a project  may  not  be  economically  viable  to  conserve. 

2)  The  overall  increase  in  volume  of  crude  bitumen  operations:  In  2007,  the  number  of 
crude  bitumen  batteries  reporting  production  increased  by  393  from  2006,  or  by  24  per 
cent. 

3)  The  increased  cost  of  services:  Economic  evaluations  for  gas  conservation  are  based  on 
the  cost  of  gas  and  the  initial  capital  investment  of  conservation  facilities.  The  cost  of 
services  to  construct  those  facilities  continued  to  increase  in  2007. 

4)  New  bitumen  wells  are  allowed  to  be  on  test  for  up  to  six  months.  With  the  sheer  increase 
in  bitumen  wells  and  facilities,  more  wells  are  test  flaring  or  venting  more  gas  than  would 
nomially  occur  with  crude  oil  wells.  (Crude  oil  wells  are  only  allowed  to  flare  or  vent  up 
to  72  hours  before  an  economic  evaluation  for  gas  conservation  must  be  conducted.) 

Also,  bitumen  wells  tend  to  have  low  gas-to-oil  ratios  (GORs),  so  even  after  the  test 
period  has  ended,  the  economics  tend  not  to  be  favourable  for  gas  conservation. 

5)  Improved  measurement  and  reporting:  Industry  awareness  of  the  issues  surrounding 
venting  of  solution  gas,  especially  in  crude  bitumen  areas,  along  with  more  stringent 
measurement  and  reporting  requirements  (see  Directive  01 7:  Measurement  Requirements 
for  Upstj^eam  Oil  and  Gas  Operations)  has  led  to  more  accurate  measurement  and 
reporting  of  the  volumes  of  gas  being  vented.  In  many  cases,  this  increased  accuracy  is 
resulting  in  higher  reported  vented  volumes. 

It  must  be  recognized  that  industry  is  constructively  using  a large  portion  of  produced 
solution  gas  from  crude  bitumen  operations  as  fuel  to  run  pump  motors  and  tank  heaters. 
Unfortunately,  the  remaining  small  volume  of  gas  will  rarely  be  economically  viable  to 
conserve.  Notwithstanding  the  fact  that  gas  conservation  economics  are  more  difficult 
respecting  bitumen  production,  this  increase  continues  to  concern  the  ERCB. 

More  infonnation  on  flaring  and  venting  can  be  found  on  the  ERCB  Web  site  www.ercb.ca 
under  Industry  Zone  : Rules,  Regulations,  Requirements  : Flaring. 
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4 Flaring  from  All  Upstream  Oil  and  Gas  Sources,  2000-2007 


The  total  volume  flared  from  all  upstream  oil  and  gas  sources  in  2007  was  723  10^  m^  (25 

662  MMci),  a decrease  of  18.5  per  cent  from  2006  (see  Figure  2). 


The  data  in  Table  4 were  used  to  prepare  Figure  2. 

Table  4.  Flared  from  all  upstream  oil  and  gas  sources 

Flared  volume  (10^  Change  (%) 

2007  vs. 


Source 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2006 

Gas  gathering 
systems  * 

48 

50 

48 

42 

38 

31 

36 

28 

^22.2 

Gas  plants  * 

196 

159 

127 

149 

153 

147 

140 

124 

-11.4 

Well  testing 

335 

326 

280 

284 

300 

287 

301 

201 

-33.2 

Gas  batteries 

36 

41 

35 

25 

28 

27 

28 

25 

-10.7 

Crude  oil  batteries 

755 

558 

441 

372 

343 

344 

343 

305 

-111 

Crude  bitumen 
batteries 

76 

66 

73 

36 

29 

33 

39 

20 

48.7 

CBM  and  shale  gas 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Total 

1446 

1200 

1004 

908 

891 

868 

887 

723 

-18.5 

Imperial  units  (MMcf) 

51  324 

42  593 

35  636 

32  229 

31  625 

30  809 

31  483 

25  662 

* The  figures  for  gas  plants  and  gas  gathering  systems  include  both  flared  and  vented  volumes. 
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In  2007,  of  1027  gas  plants  reporting  receipts,  448  gas  plants  flared*  a total  of  124  10^ 

(4401  MMcf),  an  1 1 .4  per  cent  decrease  from  2006.  All  gas  plant  subtypes  contribute  to  this 
report;  they  include  sweet,  acid  gas  flared,  acid  gas  injection,  acid  gas  flaring  percentage, 
sulphur  recovery,  straddle,  and  fractionation.  A total  of  28  plants  accounted  for  about  50  per 
cent  of  the  volumes  flared  at  gas  plants  in  2007. 

In  2007,  50  per  cent  of  the  volume  flared  from  gas  gathering  systems  came  from  18  of  the 
4129  systems. 

Excluding  well  tests  conducted  in-line,  the  number  of  well  tests  flared  in  2007  was 
5019,  compared  to  a total  of  7372  in  2006,  a decrease  of  2353,  or  31.9  per  cent.  The  volume 
flared  for  well  tests  decreased  by  33.2  per  cent  to  201  10^  m^  (7134  MMcf). 

When  considering  all  well  tests  conducted  in  2007,  the  average  gas  volume  flared  per  test 
was  40. 1 1 0^  m^  ( 1 .4  MMcf),  compared  to  40.8  1 0^  m^  ( 1 .4  MMcf)  per  test  in  2006,  a 
decrease  of  0.7  per  cent  (see  Table  5). 


Table  5.  Average  volume  of  gas  flared  per  well  test 


Year 

Volume  ( 103  m3) 

2005 

34.60 

2006 

40.82 

2007 

40.06 

The  ERCB  is  requiring  companies  to  look  for  alternatives  to  well  test  flaring.  This  has  been  a 
requirement  since  Guide  060  was  originally  released  in  1999.  Companies  have  been  required 
to  look  into  testing  in-line  when  it  is  both  economically  feasible  and  safe  to  do  so.  Testing  in- 
line can  mean  either  connecting  to  an  existing  gas  gathering  system  directly  or  laying  a 
temporary  surface  pipeline  to  connect  a well  to  a remote  gas  gathering  system.  In  either 
method,  the  gas  from  the  well  test  is  conserved. 

The  data  in  Table  6 represent  the  flaring  from  well  tests  conducted  by  25  companies  in  2007 
and  the  average  volume  of  gas  flared  per  test. 


* For  2007,  the  flared  and  vented  figures  for  gas  plants  and  gas  gathering  systems  have  been  separated,  whereas  in 
previous  years  they  were  combined  and  reported  under  flared  volumes. 
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Table  6.  Well  test  flaring,  2007,  ranked 

by  number  of  well  tests  conducted 

Well  tests 

Gas  flared 

Average  gas 

flared  / test 

Company 

(#) 

(106  m3) 

(MMcf) 

(103  m3) 

(MMcf) 

EnCana  Corporation 

650 

23.4 

831.1 

36.0 

1.3 

Canadian  Natural  Resources  Limited 

532 

12.8 

453.3 

24.0 

0.9 

ConocoPhillips  Canada  (BRC)  Ltd. 

270 

11.8 

417.8 

43.6 

1.5 

Quicksilver  Resources  Canada  Inc. 

224 

2.9 

102.3 

12.9 

0.5 

Husky  Oil  Operations  Limited 

210 

3.0 

104.9 

14.1 

0.5 

Primewest  Energy  Inc. 

162 

4.3 

152.6 

26.5 

0.9 

Apache  Canada  Ltd. 

128 

5.9 

208.0 

45.8 

1.6 

Compton  Petroleum  Corporation 

116 

2.6 

94.0 

22.8 

0.8 

Devon  Canada  Corporation 

113 

2.6 

91.1 

22.7 

0.8 

Burlington  Resources  Canada  (Hunter)  Ltd. 

102 

4.0 

141.7 

39.1 

1.4 

Talisman  Energy  Inc. 

102 

9.5 

336.5 

92.9 

3,3 

ConocoPhillips  Canada  Resources  Corp. 

96 

1.9 

69.0 

20.3 

0.7 

Penn  West  Petroleum  Ltd. 

90 

4.2 

147.7 

46.3 

1.6 

Taqa  North  Ltd. 

88 

7.4 

264.0 

84.5 

3.0 

BP  Canada  Energy  Company 

85 

4.0 

140.5 

46.6 

1.7 

Anderson  Energy  Ltd. 

79 

0.7 

25.3 

9.0 

0.3 

Duvernay  Oil  Corp. 

63 

4.3 

152.7 

68.3 

2.4 

Paramount  Energy  Operating  Corp. 

63 

1.3 

45.0 

20.1 

0.7 

Exshaw  Oil  Corp. 

53 

1.2 

43.7 

23.3 

0.8 

Rider  Resources  Ltd. 

52 

2.2 

79.0 

42.8 

1.5 

Fairborne  Energy  Ltd. 

44 

2.5 

89.2 

57.1 

2.0 

ARC  Resources  Ltd. 

40 

0.7 

24.5 

17.3 

0.6 

Devon  ARL  Corporation 

40 

2.2 

77.2 

54.4 

1.9 

Canadian  Forest  Oil  Ltd. 

37 

3.4 

122.0 

92.9 

3.3 

NAL  Resources  Limited 

36 

1.3 

45.0 

35.2 

1.3 

Subtotal 

3475 

120.0 

4258.3 

% of  total  well  tests 

69.2% 

59.7% 

59.7% 

In  cases  of  sour  gas  or  sour  oil  well  testing,  if  the  gas  to  be  flared  eontains  greater  than  5 per 
eent  hydrogen  sulphide  (H2S)  and  is  to  be  flared  from  a temporary  flare  stack  (i.e.,  not  from  a 
facility  stack),  a sour  gas  flaring  approval  is  required.  The  temporary  sour  gas  approval 
process  involves  a detailed  review  of  air  quality  dispersion  modelling  and  is  eonducted  to 
ensure  that  Alberta  Ambient  Air  Quality  Objectives  (AAAQO)  will  not  be  exceeded.  The 
application  for  a sour  gas  flaring  approval  may  also  include  plans  that  document  how  any 
predieted  exceedanees  of  the  AAAQO  will  be  mitigated.  When  the  ERCB  is  satisfied  that  the 
AAAQO  will  be  met  and  that  all  other  parameters,  such  as  flared  volumes  and  sulphur 
emissions,  are  justified  and  minimized,  a temporary  sour  gas  flaring  approval  may  be  issued. 

In  2007,  the  EUB  issued  295  temporary  sour  gas  flaring  approvals,  a significant  drop  from 
the  451  issued  in  2006  (see  Figure  3). 
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The  decrease  may  be  attributed  to  the  fact  that  market  conditions  for  natural  gas  in  2007  were 
not  as  favourable  as  in  recent  previous  years.  This  may  have  resulted  in  upstream  oil  and  gas 
licensees  rebalancing  their  capital  and  operations  budgets. 
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5 Venting  from  All  Upstream  Oil  and  Gas  Sources,  2000-2007 


The  most  significant  source  of  venting  is  primary  crude  bitumen  projects,  where  solution  gas 
is  vented  from  the  production  casing  annulus  at  a large  number  of  individual  wells.  In  some 
instances,  small  volumes  of  solution  gas  are  also  vented  from  treaters  and  stock  tanks  at  crude 
oil  and  crude  bitumen  batteries.  Venting  during  well  testing  is  primarily  from  shallow,  sweet, 
low-deliverability  gas  wells,  including  coalbed  methane  (CBM)  wells. 

In  ST60B-2004:  Upstream  Petroleum  Industry  Flaring  and  Venting  Report,  2003,  the  EUB 
made  commitments  to  identify  and  implement  a number  of  conservation  measures  aimed  at 
reducing  the  levels  of  solution  gas  venting  from  crude  bitumen  operations.  As  a result  of 
implementing  the  measures  and  industry  awareness  of  them,  there  has  been  a net  decrease  in 
venting  from  crude  bitumen  batteries  of  29.4  per  cent  since  2003.  However,  in  2007,  venting 
from  crude  bitumen  operations  increased  by  15.4  per  cent  to  232  10^  m^  (8235  MMcf)  from 
201  10^  m^  (7134  MMcf)  in  2006.  This  increase  can  be  directly  related  to  increased 
production  in  crude  bitumen  operations  (bitumen  production  grew  by  2.3  10^  m^  to  32.0  10^ 
m^  in  2007,  an  increase  of  7.7  per  cent  compared  to  2006),  the  often  long  distances  to  gas 
conservation  infrastructure,  and  the  relatively  low  price  of  gas  in  2007. 

Figure  4 shows  vented  volumes  broken  down  by  source  for  2000  to  2007.  The  total  volume 
vented  from  all  upstream  oil  and  gas  sources  in  2007  was  385  10^  m^  (13  701  MMcf),  an 
increase  of  37.0  10^  m^  (13 13  MMcf),  or  10.6  per  cent,  from  2006.  This  figure  includes  the 
addition  of  CBM  and  shale  gas  vented  volumes  of  3.5  10^  m^  (124  MMcf),  which  was  not 
reported  in  previous  years. 


The  data  in  Table  6 were  used  to  prepare  Figure  4. 
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Table  7.  Vented  from  all  upstream  oil  and  gas  sources  (10®  m®) 
Crude 

bitumen  Gas 


batterie 

Crude  oil 

batterie 

Well 

Transmission 

CBM& 

Total* 

Total* 

Year 

s 

batteries 

s 

testing 

lines 

shale  gas 

10®  m3 

MMcf 

2000 

554 

150 

12 

7 

12 

n/a 

735 

26  088 

2001 

436 

164 

24 

7 

8 

n/a 

639 

22  681 

2002 

343 

159 

31 

3 

5 

n/a 

541 

19  202 

2003 

288 

147 

34 

2 

8 

n/a 

479 

17  002 

2004 

219 

137 

33 

1 

5 

n/a 

395 

14  020 

2005 

177 

113 

28 

6 

8 

n/a 

333 

11  820 

2006 

201 

105 

30 

5 

8 

n/a 

349 

12  387 

2007 

232 

115 

23 

4 

8 

3 

385 

13  665 

2007 

vs. 

2006 

15.4% 

9.5% 

-23.3% 

-20.0% 

0.0% 

n/a 

10.3% 

10.3% 

* Due  to  rounding,  some  totals  may  not  exactly  match  the  sum  of  the  source  categories. 


Table  7 clearly  shows  the  increases  in  crude  bitumen  and  crude  oil  battery  venting.  For  the 
first  time,  vented  volumes  are  reported  for  CBM  and  shale  gas.  Vented  volumes  from 
transmission  lines  remain  unchanged.  Transmission  line  data  are  submitted  to  the  ERCB  for 
the  purposes  of  this  report  voluntarily.  The  ERCB  does  not  regulate  these  lines. 

In  2000,  improved  reporting  and  measurement  resulted  in  a more  accurate  differentiation 
between  flared  and  vented  volumes.  As  a result,  gas  that  had  been  incorrectly  reported  in 
previous  years  as  flared  was  now  correctly  reported  as  vented.  This  correction  gave  the 
appearance  of  an  increase  in  vented  volumes. 

Although  the  ERCB  does  not  collect  data  on  the  emissions  of  greenhouse  gases  per  se,  it  is 
concerned  about  the  impact  these  gases  can  have  on  the  environment.  With  this  in  mind,  any 
vented  gas  that  can  sustain  continuous  combustion  and  has  been  shown  to  be  economically 
unviable  to  conserve  must  be  burned. 
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Solution  Gas  Emissions  Ranking  of  Operators  for  2007 


The  ERCB  has  ranked  companies  based  on  volumes  of  flared  plus  vented  solution  gas  and 
vented  solution  gas  from  operated  crude  oil  and  crude  bitumen  batteries.  The  tables  in  Section 
8 provide  information  on  individual  companies.  The  second  column  in  the  tables  shows  the 
percentage  of  solution  gas  conserved  by  an  operator.  Individual  operators  can  be  compared  to 
the  provincial  average  of  95.8  per  cent  solution  gas  conservation. 

In  this  analysis,  all  crude  oil  and  crude  bitumen  batteries  have  been  included  except  for 
batteries  that  had  an  experimental  well  reporting  fluid  production  in  a month.  The 
information  on  experimental  wells  remains  confidential. 

Note  that  it  is  possible  for  an  operator  to  flare  or  vent  a significant  volume  of  solution  gas  due 
to  the  magnitude  of  the  company’s  operations  and  still  have  a high  percentage  of  gas 
conserved. 

Companies  are  also  ranked  province  wide  and  within  each  ERCB  Field  Centre  area.  The 
following  describes  the  fields  that  appear  in  the  ranking  tables: 

COMPANY — ^Name  of  company  operating  crude  oil  and  crude  bitumen  batteries 

GAS  CONS — percentage  of  solution  gas  conserved.  (Solution  Gas  Produced  - Flared  Gas  - 
Vented  Gas)  / Solution  Gas  Produced  x 100 

GAS  CONS  CHANGE — percentage  change  in  gas  conservation  from  the  previous  year. 
Blanks  represent  companies  that  did  not  report  in  2005  due  to  mergers,  name  changes, 
acquisitions,  etc. 

GAS  FLARED  + VENTED  (1000  m^) — solution  gas  flared  plus  vented  from  operated  crude 
oil  and  crude  bitumen  batteries 

GAS  FLARED  + VENTED  RANK — ^the  company’s  ranking  compared  to  other  companies 
based  on  the  operated  volume  of  solution  gas  flared  plus  vented 

GAS  FLARED  (lOOOm^) — solution  gas  flared  from  operated  crude  oil  and  crude  bitumen 
batteries 

FLARE  RANK — the  company’s  ranking  compared  to  other  companies  based  on  the  operated 
volume  of  solution  gas  flared 

GAS  VENTED  (lOOOm^) — solution  gas  vented  from  operated  crude  oil  and  crude  bitumen 
batteries 

VENT  RANK — ^the  company’s  ranking  compared  to  other  companies  based  on  the  operated 
volume  of  solution  gas  vented 

OIL  PROD  (m^) — volume  of  crude  oil  and  in  situ  crude  bitumen  produced  from  operated 
crude  oil  and  crude  bitumen  batteries 

SOLN  GAS  PROD  (1000  m^) — volume  of  solution  gas  produced  from  operated  crude  oil  and 
crude  bitumen  batteries 

SOLN  GAS  RANK — ^the  company’s  ranking  compared  to  other  companies  based  on  the 
operated  volume  of  solution  gas  produced 
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Map  of  ERCB  Field  Centres 


ERCB  ST60B-2008:  Upstream  Petroleum  Industry  Flaring  and  Venting  Report  2007  • 13 


8 Tables 


In  the  tables  that  follow,  the  eompanies  are  ranked  and  listed  based  on  solution  gas  flared  plus 
vented  from  facilities  operated  by  the  company  in  2007.  Each  table  gives  a total  for  the  Field 
Centre  area  covered  at  the  end  of  the  data. 

• Operators  with  Largest  Solution  Gas  Produced  Volumes  in  2007 

• Operators  with  Largest  Solution  Gas  Vented  Volumes  in  2007 

• Provincial  Ranking  of  Operators — 2007  Conservation  Performance 

• Field  Centre  Ranking  of  Operators — 2007  Conservation  Performance 
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